Microbial sensors for small molecules: development of a mevalonate biosensor.
We describe a novel biosensor strain for detection and quantification of a small molecule, mevalonate. The biosensor strain is an Escherichia coli mevalonate auxotroph that expresses the green fluorescent protein and reports on the mevalonate concentration in the growth medium through a change in growth rate. A model describing the growth rate dependence on mevalonate was developed in order to use the biosensor strain for high-throughput screening (HTS) and quantitative measurement of mevalonate in the extracellular environment. In general, this method should be applicable to the quantification of any small molecule for which an auxotroph can be developed and will be useful for HTS of evolved metabolic pathways for which there is no readily available screen or selection.